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for their distribution and spread. The portal capillaries
in the liver, the glomeruli in the kidneys, for instance, may
serve as a barrier which excludes tumour cells from the
general circulation. As Weigert has put it : "In malignant
growths one system of capillaries shields the other, serving

FiG. 9.

Sarcoma cells invading wall of a small bronchus.

as a kind of filter to the rest of the body." Any channel
passing through the area of cancer may become the
means of spreading the growth. I have given special atten-
tion to the finer ramifications of the bronchi, mammary
ducts, bile-ducts, and hair follicles. (Fig. 9). In all these

Ftc. 10.

Cancer cells invading a mammary duct.

organs lymphatics pass through their various muscular
and fibro-elastic coats and end immediately below the

epithelial lining. These lymphatics are the media through
which the tumour cells pass in invading the duct walls. We

therefore find the cancerous deposits penetrating up to th&
epithelial lining. The membrana propria and the epithelial
lining form a line of defence for the aperture of the duct for
a long time. In many cases the cancer cells never enter-
the duct, but when they do nothing steps their growth and
spread along the whole length of the duct system. (Fig 10.)
In connexion with such cases I must mention two most

interesting and important facts. The epithelial lining,
of the ducts may remain unchanged under the cancerous
thrombus, thus proving that the so-called cancerous infection
of epithelial cells does not exist. Then, again, when the
duct is blocked by the cancerous growth the tumour cells.

very soon degenerate. The cause of this degeneration is the
absence of blood-vessels, since an organisation of the duct.
thrombus, such as occurs in the cancerous thrombus of
blood-vesels, does not take place. Necrosis of cancerous
thrombi in blood-vessels and lymphatics is the exception.
and in ducts the rule.

I must confine myself to these bare outlines of my histo.
logical research. I must refrain from entering into &

discussion of the important question why sarcoma and
carcinoma, although histologically so alike in their relation
to blood-vessels, yet differ so markedly in their mode of
generalisation. These and many other questions in con-

nexion with the biology of malignant growths are engaging
my attention at present and I hope that on some future-
occasion I may have the honour of communicating and
demonstrating the results of my work in this respect to YOl1)
again.

(To be c(MM’!tM.)

A CASE OF OCHRONOSIS.

BY FRANK M. POPE, M.D. CANTAB., F.R.C.P. LOND.,
PHYSICIAN TO THE LEICESTER INFIRMARY.

With a Note on the Relationship of Alkaptonuria to Ochronosis,
by A. E. GARROD, M.D. Oxon., F.R.C.P. Lond.

(With Coloured Plate.)

A ’SHORT res2cme of our knowledge of this rare condition
and of its apparent association with alkaptonuria in some
cases from the pen of Professor W. Osler appeared in
THE LANCET of Jan. 2nd, 1904. A conversation with the
author of that paper at the Leicester meeting of the British
Medical Association in July lat led to the identification of
the nature of the case here reported.
The patient, a woman, aged 47 years, was admitted to the

wards of the Leicester Infirmary in 1895, under the care of
the late Dr. Charles Cooper. That gentleman was suffering
from bad health at the time and gave me permission to
make any investigations into the case I thought fit. The
patient was suffering from a large ulcer on the right leg and
discolouration of the skin. The ulcer had existed for 1;

years and had been continuously dressed during that time
with a strong carbolic lotion. The discolouration had’
existed for five years. No history of any similar complaint.
in her family could be obtained. The face was coloured a.
dark brown. Inside the lips were patches of blackish dis-
colouration. The ears presented a bluish appearance.
The hands also showed a bluish discolouration. (See
Figs. 1. and IV.) There was a small bluish-black pigmented
patch on each conjunctiva (see Fig. II.) about midway
between the inner canthus and iris, when the iris.
was central. There were igns of a cavity at the apex of’
the right lung and the patient was much emaciated. Her-
mother had suffered from pulmonary tuberculosis. The
urine was almost black in colour ; it gave a dark brown
precipitate with liquor ferri perchloridi and a slight white
precipitate with bromine water. No sugar or copper-reducing.
substance was present. The urine was not of the same
colour every day. Gangrene of the toes came on and the
patient died in a few days from exhaustion, there having
been no material change in the symptoms.

Post mortem, the right lung had a dry cavity at the apex..
The suprarenal bodies were hard and dark in colour. The
rib cartilages were stained bluish-black ; the colour was more
marked in the central area than at the periphery. The

cartilages of the ears were bluish-black. The intervertebral,
cartilages were not examined. The patches of pigment in
the eyes were seen to be due to a deposit of pigment in the
superficial layers of the sclerotic. The note made at the-
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A side view- of the left hand showing the pigment beneath thumb nail.

Right eye showing patch of

pigment in the sclerotic.
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General view of the head much reduced from a Water-Colour Sketch.

Note the blue shade of the Cartilage of the ear.



Palmar Surface of the left hand. 
^’

Section of the skin and cartilage
(s.1. superficial layer and d.l. deep
layer) of the ear.

Section of the skin of the

finger. r.m. rete Malpighii,
f.t. fibrous tissue.
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time was that microscopically the colour of the cartilages
was due to " ordinary fine granular pigment."

Diagnosis from necropsy.-Tuberculosis of lung and disease
of adrenal glands (Addison’s). The colour of the urine was
considered to be due to carboluria.

Coloured drawings were made during life of the super-
ficial appearances, and microscopical preparations of the
skin and cartilages were made and also of the suprarenal
glands. The following is a description of their present
appearances by Mr. E. H. Shaw of St. Bartholomew’s
Hospital :-

"Section of ear.-The skin is normal, no pigment being
seen. The cartilage is pigmented throughout its sub-

stance, the colour being darkest externally, especially in the
perichondrium (Fig. V.).

Section of skin of finger.-The epithelium shows the

ordinary structure and arrangement of a skin surface.
There is no pigmentation of the cells of the Malpighian
layer. In the true skin there are some irregular masses
of fibrous tissue in the form of broad bands. These bands
-cross and interlace with one another and they are of a

dark-brown colour in the central part. The bands are pure
fibrous tissue; no striation or nuclei are visible. The pig-
ment is confined to these bands, it is not granular, and is
evenly distributed through their substance" (Fig. VI.).

Description of coloured plate.-The appearance of the

patient is well shown in the illustration. The face (Fig. III.)
is very dark and bears a striking resemblance to a marked
case of Addison’s disease. Fig. I. shows the pigmenta-
tion of the deep layers of the skin in the finger and
beneath the thumb nail, and Fig. IV. that of the palmar
surface of the same hand. The patch of pigment in the
sclerotic is shown in Fig. II. The pigmented cartilage of
the ear can be seen in Fig. III. shining through the integu-
ment. Its appearance is, I believe, not exaggerated in the
slightest degree. The microscopical appearance of the
cartilages of the ear is shown in Fig. V. This section has
been rather deeply stained with hfematoxylin and con-

sequently the most deeply pigmented layer of cartilage
(Fig. V., s 1.) appears rather lighter than the less deeply
(Fig. V., d.l.), the exact opposite of its appearance in the
unstained specimen. Particular attention should be paid

TABLE GIVING PARTICULARS OF ELEVEN CASES OF OCHRONOSIS.
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to Fig. VI. as this is the only section of the darkly
stained skin that has yet been made. If anyone will take
the trouble to compare it with a section or drawing of one
from a case of Addison’s disease, the difference in the site
of the deposited pigment will at once appear. In the present
section it entirely appears in the fibrous bands (Fig. VI., ft.)
and to me, and possibly to others, brings to light for the
first time the extent of this layer, acting as a differential
stain for this tissue, while in Addison’s disease it appears, as
does the normal pigment in the coloured races of mankind,
as a very thin deposit in the deepest layer of the rete

Malpighii (r.M ).
This case is the eleventh reported of this disease and the

first from the British Islands. I present in tabular form
short abstracts of all the former cases. It will be seen that
all these cases had black colouration of cartilages. Five
cases had black urine and two of these were alkaptonuric.
In two other cases of alkaptonuria where there are records
of post-mortem appearances, reported by Fiirbringerl and
Moraczewski,2 no blackening of the cartilages is mentioned.
In none of the cases except the present one is there any
record of abnormal appearances in the adrenals. Four cases
had patches of pigment on the sclerotics. Three only had
marked discolouration of the skin.

I think it clear that the condition, for it hardly amounts
to a disease, is one that is associated with the degenerative
period of life, for though by the mere tale of years some of
the patients had hardly passed middle age they had almost
without exception suffered from wasting disorders or diseases
which had profoundly affected the general body metabolism.
Some of the observers consider that the pigment is only
deposited in tissue altered by disease. The present case does
not bear this out and it has been, moreover, opposed by
Heile.

Status iiuruun 

included, are, under conditions not at present clearly under-
stood, able to act as a filter and to retain a certain pigment
which is circulating in the blood, of the origin of which we
are also ignorant. It is not likely that many cases where
deep skin pigmentation or melanuria was present have

escaped notice and record. In those, however, where the
pigmentation is confined to the cartilage and the urine is
clear such oversight is more likely to occur. It is to be
hoped that any future case will be most carefully examined
during life, it being most important thoroughly to determine
the condition and reactions of the urine and blood. Professor
Osler has suggested that as two of his cases occurred in
brothers this may turn out to be a family disease. The

family history, therefore, of all cases of both ochronosis and
alkaptonuria should be inquired into. The fact that the

present case was not entirely under my own care must be the
apology for what I feel to be a somewhat imperfect record.
I cannot conclude without expressing my thanks to Professor
Osler for drawing my attention to the real nature of the case
and to Dr. Garrod for valuable advice and bibliography.
The latter has kindly written the following note which adds
much to the value of the present paper.

Note on the relationship of alkaptonuria to ochronosis by
Dr. GARROD.&mdash;The question of the relationship of the very
rare conditions ochronosis and alkaptonuria is a very
interesting one. The existence of such a relationship was
first suggested by Albrecht. The urine of his patient
(Case 7), who had the blackening of cartilages which
constitutes ochronosis, was brown when passed, darkened
on standing, and reduced Fehling’s solution with the aid
of heat and ammoniacal solution of silver nitrate in the
cold, just as an alkaptonuric urine does. However, Zdarek
failed to extract from it homogentisic or urolcucic acid to
the presence of which the phenomena of alkaptonuria are
due. Osler has since described a pigmentation of the ears,
conjunctiva;, and skin, such as was observed in Albrecht’s
case, in three middle-aged men (Cases 8, 9, and 10), who
have long been known to be alkaptonuric ; and although
no opportunity has presented itself of examining their
cartilages there is every reason which external indications
can afford for believing that the cartilages, and at least
those of the ears, are deeply pigmented and that they
may rank as examples of ochronosis. On the other
hand, in such accounts of necropsies on alkaptonurics as
are available there is no mention of blackening of carti-
lages, and although alkaptonuria is a life-long condition

1 Berliner Klinische Wochenschrift, 1875, Band xii.
2 Centralblatt f&uuml;r Innere Medicin, 1896, Band xvii., p. 177.

young subjects exhibit no surface pigmentation. In the
cases of ochronosis recorded by Hansemann and by Hacker
and Wolf (Cases 3 and 6) dark urine had been passed for
many years. Langstein has shown that the urine of
Hansemann’s patient gave none of the reactions of alkapton-
uria and in the case of Hacker and Wolf, as in the present
case, the urine had no reducing properties, a fact which
practically excludes alkaptonuria. It is most desirable that
in future cases of ochronosis the fresh urine should be exa-
mined from this point of view. At present the evidence
seems to show that among the few recorded cases of
ochronosis in which black urine, or urine which blackened on
standing, was passed, some at least were not examples of
alkaptonuria. On the other hand, there are very strong
grounds for believing that in later life alkaptonuric subjects
tend to develop the characteristic pigmentation of cartilages;
in other words, that alkaptonuria is a cause, but not the only -
cause, of ochronosis.

A CASE OF OPERATION ON THE VESTI-
BULE FOR THE RELIEF OF

VERTIGO;
TOGETHER WITH A DESCRIPTION OF THE FLAP EMPLOYED

IN ORDER TO OBTAIN A BETTER VIEW OF THE PARTS

DURING OPERATION ; WITH REMARKS ON THE
HISTORY OF THE OPERATION.

BY RICHARD LAKE, F.R.C.S. ENG.,
SURGEON TO THE ROYAL EAR HOSPITAL.

THE patient, a woman, 29 years of age, had been for some
time absolutely deaf on both sides. Both ears had been

operated on several times for the cure of suppurative otitis,
the right more frequently than the left, with an eventually
successful result on the right side, but the left was still

liable to relapses. She had been under my care for long
periods during the past nine or ten years, although none of
the operations alluded to had been performed by me. During
the past four years she had suffered so severely with bi-
lateral aural vertigo that in walking she described, as it were,
a series of curves alternately to the right and left, but with a
greater tendency towards the left. She was extremely anxious
for relief, and it may be noted that it was this case which
three or four years ago first suggested to me the possibility of
relief by operation, though, being as she is the breadwinner
of the family, with a father frequently out of work, she was
unable to come into the hospital until the early part of last
year. The question which needed elucidation was as to
which side caused the greatest trouble and after due con-
sideration it was decided to operate on the right ear, as one
was under the impression that the right titubation was due
to irritation of the left external semicircular canal. And
inasmuch as we believe the sense of location not to be well
developed in deaf-mutes one hesitated to remove the

peripheral organ of equilibrium on both sides, the more so in
view of the serious results this procedure has on the lower
animals.
The patient was admitted into the hospital and an opera-

tion was performed on May 2nd, 1905, with the assistance of
Mr. R. S. Cocke and Mr. W. H Bowen. A flap was formed in
the following way. A scalpel was inserted into the meatus,
with its edge directed forwards and upwards in such a way
that the heel of the edge of the blade lay between the tragus
and the commencement of the helix, the rest of the blade
being directed between the junction of the anterior and
superior walls of the meatus, in which direction the meatal
wall was divided down to the bone (see arrow in Fig. 1).
On the knife being withdrawn the incision was carried
upwards, close to the helix, until the upper border of the
insertion of the concha to the head was reached ; it was then
carried backwards and downwards with a bold sweep, following
much the same direction as is usual in a post-aural operation,
but without bringing the lower part of the incision materially
forward (see Fig. 1*..), The ear and external meatus were
then rapidly dissected out and turned downwards, being, as
it were, unrolled, and laid on the tissues of the neck, below
the angle of the jaw, and inclosed in sterilised antiseptic
gauze. This method of dealing with the ear not only


